Some reflections on the phylogeny and function of the pineal.
The pineal gland is a universal feature of vertebrate organization and has been implicated in the control of rhythmic adaptations to daily and seasonal cycles. This paper considers three aspects of pineal function; the generation of a rhythmical endocrine signal (the nocturnal synthesis of melatonin) and the use of the signal in the regulation of circadian and photoperiodic functions. The shape of the nocturnal signal is determined by an interaction of afferent neural control and biochemical processes intrinsic to the pinealocyte. The nature of the effect of the signal upon circadian systems is unclear, and in adult mammals may not be a specific, direct influence upon the entrainment pathways of the oscillator. In the foetus, strong evidence exists for a physiological role of the maternal melatonin signal as a true internal zeitgeber, remnants of which may persist in the adult. Photoperiodic time measurement in adult and foetal mammals is critically dependent upon the melatonin signal. Indirect evidence indicates that several neural systems may be involved in the response to melatonin and consistent with this, a variety of central melatonin binding sites have been identified in the brain and pituitary. The intra-cellular actions of melatonin and the properties of melatonin responsive neural systems have yet to be identified, but in the context of photoperiodic time measurement, it is clear that the neural responses to melatonin are not dependent upon the circadian clock. The two central effects of melatonin; photoperiodic time measurement and circadian entrainment are probably mediated through completely separate mechanisms.